This paper studies the impact of the auto industry on the growth of non-farm proprietor densities in Alabama"s counties. Results show that automobile production in Alabama significantly increases non-farm proprietor in all counties. The impact of automobile production on the growth of non-farm proprietor densities in distressed black belt counties is greater than other counties. Then, appropriate policies to lure industrial development become very important to increase the self employment opportunity. There is significant spatial lag effects and spatial error effects between non-farm proprietor densities and per capita income.
INTRODUCTION
Entrepreneurship is a key catalyst for economic growth and regional development. State and local policymakers are allocating considerable resources to promote entrepreneurship. In the United States, the number of full and part time non-farm self employed, or proprietors, grew by around 300% or from 9.6 million in 1969 to 29.2 million in 2004. In comparison, the number of full and part time wage and salary workers grew by only 77% or from 78.8 million in 1969 to 138.8 million workers in 2004. The ratio of self to wage and salary employment nearly doubled, from 0.12 to 0.21, over this period (Goetz and Rupasingha, 2009) .
In 2006, nonfarm proprietor employment accounted for 18.8 percent of total nonfarm employment in United States. In Alabama, this percent was 17.8, and ranged from 10.4 percent to 43.3 percent. Microenterprise employment represented 17.7 percent of U.S nonfarm employment and 16.7 percent of Alabama nonfarm employment. Within Alabama, this ranged from 12.6 percent to 30.5 percent (RUPRI, 2007) . Over the past two decades the focus of economic development policy has shifted more heavily toward entrepreneurship. This increased interest in the entrepreneur"s role in the economy has led to a growing body of research attempting to identify the factors that promote entrepreneurship. Most applied economic research on entrepreneurship uses the number of nonfarm self-employed individuals as a share of the labor force as a measure of entrepreneurship. The greatest spillover benefit of automobile plants in Alabama is the movement of input suppliers and supporting services to Alabama counties. These firms cluster around automobile plants. Clusters are characterized by a focus on one particular industrial activity and the fact that many small firms specialize in different phases of the production process (OECD, 1996) . Clusters enhance the competitiveness of established small businesses and thereby influencing the survival rate of these businesses. Clustering thus can have an impact on the level of entrepreneurship through both entry and exit. Automobile production in Alabama helped spur the formation of new businesses and increased the growth of existing firms.
This paper studies the impact of automobile production on the ratio of non farm proprietorships to all full and part time workers. This study also examines how county level economic, social variables and county level spillover effects influence rates of non-farm proprietorships density. In this study, non-farm proprietorships density and per capita income are considered to be interdependent.
LITERATURE REVIEW
Entrepreneurship is important because the competitive behavior of entrepreneurs drives the market process and leads to economic progress (Kirzner, 1973) . From society"s perspective, the profits earned by entrepreneurs represent gains to society as a whole. Entrepreneurs deal with uncertainty about the future, not with risk. Probabilities can be estimated for risky activities and thus are insurable. Since entrepreneurs are dealing with uncertainty about the profitability of their new combinations of resources, entrepreneurs cannot insure against the probability that new goods and services will not be liked. Entrepreneurs bear the burden of the uncertainty associated with the market process (Cantillon et al., 1921) . Berkowitz and DeJong (2005) find a strong relationship between economic growth and the rate of entrepreneurial activity within a country over the years. Kreft and Sobel (2005) find the same relationship across U.S. states. Henderson (2002) finds it to hold at the local level within the United States.
Most studies of entrepreneurship examine the factors that influence an individual"s choice between wage employment or self employment. One factor that influences an individual"s decision to become an entrepreneur is the availability of funding. Homeownership and housing values significantly improve prospective entrepreneur"s ability to borrow capital to initiate new business because homes can be used a major source of loan collateral (Robson, 1998a, b) . The amount of dollars deposited per capita in local bank can be used as a proxy for availability of capital even though proprietors have access to national credit markets to borrow capital (Malecki, 1994) .
Countries that experience rapid population and work force growth have a growing share of self-employed people in the work force, whereas countries experiencing low population growth have a diminishing share of entrepreneurs in the labor force (ILO, 1990) . Population growth may lower wages through increasing the labor supply. However, population growth will also create a future increase in the demand for goods and services. Expectations of potential entrepreneurs of future entrepreneurial opportunities are likely to stimulate start-ups (Reynolds, Hay and Camp, 1999) .
High population density in urban areas may be an important reason for the existence of small businesses in urban areas and the startup of new businesses (Reynolds et al., 1994; Storey, 1994) . The age structure of the population may have direct and indirect impact on the level of entrepreneurship. Evans and Leighton (1989a) found that many entrepreneurs start a business in their mid-thirties and that the average age of an entrepreneur is over 40 years. Goetz and Freshwater (2001) in their study conclude that individuals with more education are more likely to become entrepreneurs. Bates (1993) found that educated and skilled potential entrepreneurs are highly sensitive to the opportunity costs of self employment because they need to sacrifice high wage positions as employees. Self employment rates increase with age, because of greater experience levels and potential age discrimination in the labor market (Evans and Leghton, 1989b) . Several studies have examined the relationship between ethnic diversity and economic development. Alesina and La Ferrara (2000) find that involvement in associational activities is significantly lower in ethnically fragmented localities. Rupasingha et al. (2006) in their study on social capital found that ethnically fragmented societies have less social capital. Social interaction among local entrepreneurs is important for sustaining and enhancing local entrepreneurship. Greater diversity may lead to diversified consumer demand patterns leading to specialization among firms and niche markets. Females are less likely than males to be self employed. Parker (1996) found that the proportion of time allocated by an individual to self-employment is inversely related to the riskiness of returns to self-employment and the degree of risk aversion.
Per capita income also reflects aggregate demand in an economy (Robson, 1998b) . Large aggregate demand in a given county attracts big firms to migrate in or gives incentives to expand the existing firms. This may also work to deter small business firms from expanding and new small entrepreneur from starting. The impact of economic growth on the level of entrepreneurship is however ambiguous. It appears that economic growth can either have a positive or a negative impact on the level of entrepreneurship, depending on the stage of economic development.
Various studies found that economic development is associated with a decrease in the self-employment rate (Kuznetz, 1966; Schultz, 1990; Bregger, 1996) . Several arguments have been given to support the theory of negative impact of economic growth on the level of self-employment (Carree, Van Stel, Thurik and Wennekers, 2002) . Economic development is accompanied by an increase in wage levels. Higher real wages increase the opportunity costs of self-employment and this makes wage employment more attractive (EIM/ENSR, 1996) . Marginal entrepreneurs may be induced to become employees (Lucas, 1978) . At the macro level a high rate of unemployment can negatively impact the level of entrepreneurship because of the decline in the availability of business opportunities induced by a depressed economy. Moreover, the failure rate of established businesses rises because of low revenues (EIM/ENSR, 1996) .
The impact of taxes on the level of entrepreneurship is complex and inconsistent. In OECD (1998) it is argued that high tax rates reduce the returns on entrepreneurship and can deter the start-up of new firms and expansion of established firms. On the other hand, it has been hypothesized that self-employment offers better opportunities to avoid tax liabilities than wage-employment (Parker, 1996) . Amenities and rural/urban status of a county may also affect the density of proprietorship in a given county. Employment shares by industry influence proprietorship growth in a given county (Malecki, 1994; Armington and Acs, 2002) .
MODEL
In this study, non-farm proprietorships density and per capita income are considered to be simultaneously related to each other. Non-farm proprietor densities in a given county are influenced by returns from self-employment and wage employment and self-employment risk, socio, economic, demographic, regional, and government policy variables and spatial components of non-farm proprietor densities and per capita income of neighboring counties. County-level aggregates are used as a proxy for the characteristics of the pool of individuals from which entrepreneurs potentially emerge, and the local market conditions facing the self-employed. The basic specification of the model is a simultaneous-equation system of the form:
The equilibrium levels of proprietorship density and per capita income are assumed to be functions of the equilibrium values of the endogenous variable included in right hand side of equation and their spatial lags, automobile production and the vectors of the additional exogenous variables. Where, i t BA  is the interaction term of the distressed black belt county and automobile production. The matrices of additional exogenous variables that are included in the proprietorship density and per capita income equations are given by pro i t X  and pci i t X  respectively. Where i is 7 years in both equations. These additional exogenous variables are included in the equations to control their effects on the dependent variables. This controlling makes estimates on the relationship between the variables we are interested in more precise. A multiplicative functional form was used for the equations in this system. A lagged adjustment is introduced into our model. This partial-adjustment process replaced unobservable equilibrium which allowed the model to take the general form as follows: Table 3 . Therefore, the disturbance vector in the th r equation is generated as:
This specification relates the disturbance vector in the th r equation to its own spatial lag. A one-way error component structure was utilized to allow the innovations ( r t,  ) to be correlated over time, following Baltagi (1995) . Therefore, the innovation in the th r equation is given by 
where r  denotes the vector of unit specific error components and r  contains the error components that vary over both the cross-sectional units and time periods. The innovations r t,  are not spatially correlated across units but they are auto-correlated over time. However, this specification allows innovations from the same cross sectional unit to be correlated across equations. Therefore, the vectors of disturbances are spatially correlated across units and across equations as given in (8) as was used by Kapoor, Kelejian, and Prucha (2007) , Baltagi, Song, and Koh (2003) .
The intercepts ( r (3)- (4) represent the combined influences of changes in the suppressed exogenous variables; the r  for 2 , 1  r coefficients are structural elasticities corresponding to the endogenous variables; and the r  for 1  r coefficients are structural elasticities corresponding to automobile production. We add the interaction terms to test whether the automobile production boom differentially affected the growth rate of proprietorship density in the distressed Black Belt counties. We incorporate spatial components to capture the role of proprietorship density and per capita income of neighboring counties.
REDUCED FORM ESTIMATES AND LONG-RUN ELASTICITY
The reduced form equations are obtained by solving structural equations derived from Generalized Spatial Three Stage Least Square (GS3SLS) model. A spatial autoregressive model, in the context of single equation and in panel data setting, is expressed as: 
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vector of innovations or white noise error. This single spatial autoregressive model can be extended to a system of spatially interrelated equations. A standard G system of equations can be written as: 
After all the spatial effects and the other endogenous variables effects are controlled, the relations between the dependent variables and the exogenous variables x can be expressed as:
The reduced form can be written as:
The system of spatial structural equations was solved to obtain a system of reduced form equations. Since spatial weight matrix was constructed on the queen based adjacency criteria, this system of spatial equations control spatial spillover effects of neighboring counties (Nzaku and Bukenya, 2005; Trendle, 2009; Gebremariam,2010) . Reduced coefficients of significant variables in the structural equations were estimated for the counties where automobile plants locate and for its neighboring counties. The long run elasticity of automobile production and other exogenous variables in the per capita income and nonfarm proprietor density of these counties was calculated from these reduced form coefficients.
In this system of equations, the dependent variables are the change in per capita income and nonfarm proprietor density during the specific period. Exogenous variables are the initial value of those variables at the beginning of specific period. The dependent variables are constructed as the difference between the 
DATA AND SOURCES
Data for sixty seven counties in Alabama are drawn from several sources (Table 1) . These data were collected for study periods which are from 1970 to 2007. In this study, the non-farm proprietorship density is constructed as the ratio of non farm proprietorship to total employment. The growth of non-farm proprietor density and per capita income are constructed using 7 years interval between the beginning and end period, like 1970-1977, 1980-1987, 1990-1997 and 2000-2007 . We used 7 years interval to construct these growths because the latest data for automobile production was available in 2007 during this study period and census data were used for other variables. Independent variables include demographic, human capital, labor market, automobile production, interaction term of automobile production and distressed black belt county and policy variables. The initial values of the independent variables are used as 7 year lagged values. This formulation reduces the problem of endogeneity. All independent variables are in log form except those that can take negative or zero values. The initial non-farm proprietorship density and per capita income are included in this model to control for the relative size of the existing proprietor base and per capita income in the county and to test for conditional convergence with their respective endogenous variable. The descriptive statistics of the variables are given in Table 2 . 
ESTIMATION ISSUES
Panel models can be used to control unobserved heterogenity and to investigate inter-temporal changes. Since panel data provides more information and variables, the degree of freedom and efficiency increases and multicollinearity is less likely to occur. For this study, a panel model was estimated containing three time periods for 67 counties. A total of 268 observations are used in the panel model. Following Baltagi (1995) , one way error component structure model was utilized for the panel data in this study.
This system of equations has econometric issues regarding feedback simultaneity, spatial autoregressive lag, and spatial cross-regressive lag simultaneity with spatially autoregressive disturbances. These simultaneities create problems in estimation and identification of each equation. The order condition for identification in a linear simultaneous equations model is that the number of dependent variables on the right hand side of an equation must be less than or equal to the number of predetermined variables in the model but not in the particular equation. Lagged dependent variables also can be considered as predetermined variables. Kelejian and Prucha considered that the spatially lagged dependent variables can be treated as predetermined (Kelejian and Prucha, 2004) . The order condition for each equation of the system in (3)- (4) is fulfilled. A Hausman test (1983) for overidentification was done to investigate whether the additional instruments are valid in the sense that they are uncorrelated with the error term. That is 0
, where E is the expectation operator and Q is an instrument matrix that consists of a subset of linearly independent columns X , WX ,
, where X is the matrix that includes the control variables in the model. All equations are appropriately identified because the hypothesis of orthogonality for each equation cannot be rejected even at 05 . 0  P as indicated by the 2 u NR test statistic in Table 1 .
When the spatial autoregressive lag and spatial cross-regressive lag simultaneities are present, the conventional three-stage least squares estimation to handle the feedback simultaneity would be inappropriate. Therefore, the Method of Moments approach was used rather than maximum likelihood because maximum likelihood would involve significant computational complexity. Generalized Spatial Three-Stage Least squares (GS3SLS) approach outlined by Kelejian and Prucha (2004) into a panel data setting was used to estimate the model. This new procedure is performed in a five-step routine as given in Appendix.
RESULTS AND DISCUSSIONS
The parameter estimates of the system are given in Table 3 . In general, the results are consistent with theoretical expectations and previous studies. In the model, the negative and significant coefficient of the lagged dependent variable in each equation indicates the conditional convergence with respect to the respective endogenous variable of each equation. The results show the existence of simultaneities between growth of proprietorship density and per capita income growth. This indicates that there is strong interdependence between growth of proprietorship density and per capita income growth. The signs of the coefficients are consistent with theoretical expectations. The reduced coefficient and long run elasticities of significant variables in the structural equations of the system were calculated and given in Table 4 and 5. 
PROPRIETORSHIP DENSITY GROWTH EQUATION
In the equation for growth of proprietorship density, the per capita income growth is negatively and highly associated with the growth of proprietorship density. Several studies have found the negative impact of economic growth on the level of self-employment (Carree, Van Stel, Thurik and Wennekers, 2002) . The structural coefficient of the variable automobile production is positive and significant at 5% level. The reduced coefficient and long run elasticity suggests that automobile production of a plant positively influences the proprietorship density of a county where a plant locates and on its neighboring counties. Long run elasticity of automobile production indicates that if automobile production of a given plant can increase by 10%, the proprietorship density of a county where the given plant locates will increase by 0.6 % and the proprietorship density of neighboring counties will increase by the range of 0.011%-0.021%. The structural coefficient of the interaction term of automobile production and distressed Black Belt County is significant at 10% level. There might be differential impact of automobile production on proprietorship density between distressed black counties and other counties. Long run elasticity of interaction term suggests that proprietorship density of distressed Black Belt Counties may rise by about 0.04 % for a 10% increase in automobile production.
The negative structural and reduced coefficients of unemployment rate equations indicate that the proprietorship density in a given county is negatively associated with unemployment rate. The long run elasticity of unemployment rate (-0.15) suggests that a 10 % increase in unemployment rate will decrease the proprietorship density by 0.15% in long run. This result is consistent with many research studies related to proprietorship density. The proprietorship density in a given county is positively associated with the percentage of high school degree and higher education. The long run elasticity of the percentage of high school degrees and above (0.924) indicates that a 10% increase in the percentage of the percentage of high school degrees and higher education in a given country is associated with 0.92% increase in the proprietorship density in the given county. But the long run elasticity of bachelor degrees of above (-0.437) implies that the proprietorship density in a given county is negatively associated with the percentage of bachelor degrees and above.
The coefficient of the spatial lag of endogenous variables is significant. This indicates the presence of spatial autoregressive lag effect in this study period. This means that the growth of proprietorship density in neighboring counties has positive spillover effects on the growth of proprietorship density in a given county. Global Moran"s I statistic and 1  indicate there is a spatial spillover effect with respect to the error terms in this study period. This indicates that random shocks originated in a given county will affect its neighbors.
PER CAPITA INCOME GROWTH EQUATION
The reduced coefficient and long run elasticity suggests that automobile production of a plant positively influences the per capita income of the county where a plant locates and of its neighboring counties. The long run elasticity of automobile production indicates that if automobile production of a given plant can increase by 10%, the per capita income of a county where the given plant locates will increase by 0.12 % and the per capita income of neighboring counties will increase by the range of 0.018%-0.037%. The structural coefficient of the interaction term of automobile production and distressed Black Belt County is significant at 5% level. There is a differential impact of automobile production on per capita income in distressed Black Belt counties. The long run elasticity of a interaction term suggests that per capita income of a distressed Black Belt County may rise by about 0.03 % for a 10% increase in automobile production.
The reduced coefficient and long run elasticity of the percentage of employed labor in farming suggest that a large dependence on employment in farming negatively influences the per capita income of a county. The per capita income in a given county is negatively associated with the initial level of unemployment rate and per capita property tax and positively associated with initial level of percentage of high school degree or higher education. These results are consistent with previous research (Nzaku and Bukenya, 2005) .
The results show the existence of spatial autoregressive lag effects and spatial cross-regressive lag effects with respect to endogenous variables. These results imply that the per capita income growth of a particular county is depend on the average growth of proprietorship density and per capita income of neighboring counties. This is important from policy perspectives because the per capita income depends not only on the characteristics of that county, but also on the characteristics of its neighbors. The disturbances from the equation indicate the existence of spatial dependencies in the error terms. This means that random shocks to the system affect not only a county where the shock originates and its neighbors, but also the entire study area.
CONCLUSIONS AND POLICY IMPLICATIONS
The empirical findings suggest that automobile production in Alabama significantly increases nonfarm proprietorship in all counties. Appropriate policies to lure industrial development are thus very important to increase self employment opportunities. There is significant spatial lag effects and spatial error effect between non-farm proprietor densities and per capita income. This interdependence provides the need of economic development policy coordination among the counties. 
APPENDIX

Method of Estimation in Panel Data
